This study was performed to compare the weed flora in dill crops maintained conventionally and according to the principles of organic production. Out of 17 weed species noted for the two growing systems, even four (Amaranthus retroflexus L., Datura stramonium L., Sorghum halepense (L.) Pers., and Veronica persica Poir.) are invasive in Vojvodina region (Serbia). Weed infestation (number of individuals per m 2 ) was significantly higher on the conventional plots (p = 0.0000 ** ). The dominating species in conventional growing system were Convolvulus arvensis, Veronica persica and Chenopodium album (8.00, 6.67 and 5.33 individuals per m 2 , respectively), while Amaranthus retroflexus dominated on organic plots (8.00 individuals per m 2 ). Regarding life forms of the recorded weed flora, therophytes dominate both in conventional (92.31%) and organic (66.67%) systems. The observed differences in weed flora are due to the specificities of dill conventional and organic production.
Introduction
Dill (Anethum graveolens L., Apiaceae) is an annual plant with short vegetation period of approximately 90 days and therefore can be planted several times during the year. It originates from Southeast Asia and can be successfully cultivated in Southern Europe (Đurovka 2008) . Containing A, C, B2, B3 and B9 vitamins, as well as minerals such as Cu, K, Ca, Mn, Fe and Mg, dill has been used as a medicinal plant for a long period of time. Essential oil is considered as an anesthetic, sedative, antiseptic, and as useful in lowering blood sugar level. Therefore, dill oil is used for relieving problems related to the digestive tract, insomnia, bladder inflammation, respiratory system, hypertension, and as an appetizer. Although the ripe fruit contains the highest amount of the biologically active and aromatic compounds, young juicy branches are the most commonly used as a spice (Tucakov 1997) .
Dill has moderate requirements for temperature and light, 15-17 o C is optimal. It is a long-day plant, in low light it grows abnormally in height and contains smaller amounts of aromatic compounds (Đurovka 2008) . In the initial phases of development dill has high water demands; later is more tolerant to drought since the more mature plants make shadow, preventing soil moisture loss. It is recommended to grow dill on loose soils of slightly acid to slightly alkaline pH (Kišgeci 2002 ).
An important dill crop protection measure is weed control. Weeds can exhibit negative effects on quality of dill essential oil, by the means of the unpleasant odor, taste and color. This study was undertaken in order to investigate the weed flora in conventionally and organically grown dill, which is a necessary precondition for choosing the weed control measure applicable for the specific production system.
Material and Methods
The weed flora analysis included dill (Anethum graveolens L.) crops grown in the conventionally and organically maintained experimental fields of . Other cultivation practices were not performed. Preceding crop was white mustard (Sinapis alba L.).
Weed infestation (number of individuals per square meter, no. of ind./m 2 ) was determined by counting weed species occurring in crop sections of m 2 . The counting was performed in three replications for both production systems.
The recorded weed species were identified according to Josifović (1970 Josifović ( -1977 , and life forms according to Ujvárosi (1973) . The data were processed by ANOVA procedure, using Fisher LSD for comparison of means. Statistica 7.0 (StatSoft, OK, USA, Novi Sad University License) software package was used.
Results and Discussion
Weed flora occurring in dill crops maintained conventionally (CP) and according to the principles of organic production (OP) consisted of 17 taxa in total; 15 broad-leaved (class Magnoliopsida) and two narrow-leaved (class Liliopsida). Out of 17 recorded weeds, four are invasive for the Vojvodina region of Serbia (IASV 2011): Amaranthus retroflexus L., Datura stramonium L., Sorghum halepense (L.) Pers. and Veronica persica Poir. (Table 1) . Since invasive weed species may exhibit extremely negative effects on crops and autochthonous flora, it is necessary to monitor their number in order to prevent uncontrolled spreading (Moody & Mack 1988 , Pearson & Dawson 2003 , Vrbničanin et al. 2004 , Džigurski et al. 2012 .
Thirteen weed species were found in conventional crops, while the flora recorded in organic crops consisted of nine weeds. The species Amaranthus retroflexus, Bilderdykia convolvulus, Chenopodium album, Convolvulus arvensis and Senecio vulgaris were noted in both growing systems. The remaining 12 species are differential, i.e. occurring in one production system only.
Dill crop weed infestation was generally low for both growing systems Average weed infestation was significantly lower (p = 0.0000 ** ) for organic crops. According to Nikolić et al. (2013) who also reported comparatively low weed infestation for organically maintained potato crops, the result might be related to the unbalanced ecological conditions in the organic system, as well as by partial isolation of these plots. Nevertheless, Weibull et al. (2003) state that the variation in weed flora found in different agricultural production systems is yet to be explained. Annual therophyte Amaranthus retroflexus was more numerous on organic plots (p = 0.0101 * ); vice versa, geophyte Convolvulus arvensis occurred in a higher number on conventional plots (p = 0.0167 * ). * -significant at the 0.05 level of probability Plant life forms found in the investigated agro ecosystem are an excellent indicator of their adaptation to the respective synecological factors. Annual herbaceous plants which survive unfavorable seasons in the form of seeds i.e. therophytes (T) dominate in both production systems (CP -12 species, 92.31%; OP -six species, 66.67%), Table 2, Figure 1 . Amongst the recorded therophytes, T 4 are the most numerous. Those are the plants that germinate in spring and whose seed mature in late summer. This is typical for ecosystems which are under strong anthropogenic influence and implies the instability of the weed flora, related to the applied cultivation practices (Kojić et al. 1988 , Kovačević 2008 . Geophytes are herbaceous plants which survive the winter by forming underground stems (rhizomes, bulbs, tubers); their presence implies the stability of the weed flora. In our study, geophytes were less numerous than the therophytes; however, their occurrence was more frequent in the crops maintained according to the principles of organic production (CP -one species, 7.69%; OP -three species, 33.33%), as shown in Table 2 , Figure 1 . The knowledge of the biological spectrum of weed flora is important for determining the manner and time of taking appropriate measures for their control. The differences in weed flora between the two production systems are due to the cultivation practices specific for growing medicinal and spice plants in conventional and organic production systems.
Conclusions
Weed flora in dill grown on conventionally and organically maintained plots consisted of 17 taxa (15 broad-leaved and two narrow-leaved weeds), four of which are invasive for the Vojvodina region (Amaranthus retroflexus L., Datura stramonium L., Sorghum halepense (L.) Pers. and Veronica persica Poir.). Since invasive weeds may affect cultivated plants, it is important to monitor their number in order to prevent uncontrolled spreading. Thirteen weed species have been noted in conventionally grown dill, while the weed flora found on the organically grown plots consisted of nine species. The analysis of the average weed infestation showed significantly lower values (p = 0.0000 * ) for organically maintained dill. Regarding biological spectrum of the weeds, only therophytes and geophytes were found. Therophytes dominated in both production systems (CP -12 species, 92.31%; OP -six species, 66.67%), implying the instability of the weed flora. Geophytes were less numerous; however, their occurrence was more frequent in organic crops (CP -one species, 7.69%; OP -three species, 33.33%). The knowledge of the biological spectrum of weeds is important for determining the manner and time of taking appropriate measures for their control.
